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Additions of Pb'and Single Crystals of Triglycine Sulfate in ;
. a 8trong Electric Field (0 nelineynykh svoystvakh monokristallov
BaTiO3 8- dobavkami Pb i monokristallov triglitmnaul'fata v
~ i'“nom exektricheskom pole) . . . :

PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheekaya, _1958,
T ,le 22, Nr- 12, pp 1465 1468 (USSR)

- ABSTRACT: - - The hysteresis interrelat;on between,olectric voltage and chargef»
e ~ ¢ %8 characteristic of a piezoelectric condenser. Assuming that - )
. " thig interrelation is determined by the idealized lqop shown in -
-~ figure 1, a connection between various harmonics of charge, of
voltage of the alternating and the constant field and " the
. 'geometrical characteristics of the loop can be found in -
. accordance with'Mezon's method (Ref 1). The triglycine sulfate . .~
and Ba,'l"03 single crystals investigated have shown a strong

._non-linearity (for t*iglycine sulfate N~80, for BaTiOB NR’BO)v_
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' ,BaTiOB With:Additions_bfzPb,and*Single Crystals of Triglycine Sulfate inas -
~ Strong Eleotrio Field s | )

o ig:thé éfrbﬁg electric field'(Em:>Ek) and high values of the
. loss angleltg& (for triglycine ‘sulfate th;ax = 3.8 for _
e BaTiOB‘ngAinjiA1;2);'In4triglycine sulfate single orystals a o

oonsiderable divergence of the curves illustrating the .

© dependence of ‘the ‘dielectrio constant € on the field tension
(of both, the altérnating and the constant field), which were =
‘Plotted at an inorease and decrease of the voltage, wasobserved,
This divergence.of & oyrves indicates a good electric Mmemory"
of triglycine sulfate, There are 6 figures and 2 references,
-1 of which is Soviet. ‘ ' ' L
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. TITLE; . ‘On Low-’l‘emperaturg',,:Polarization of Ceramics Pron Barium Titanate
. Tl :(Nizkotempe,raturn_'aya. po;yarizateiya keramiki {4 titanata bariya)
?PERIQDIGAL:v',izvéatiya.Akadehii'naukaSSR

- Vol 22, tr 12, pp 1516 ~ 1519
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dm«-by an average 154,
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+Seriya fizicfieaknya, 1958,
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‘The low-temperature sub-polarization

Piezomoduli of ceramics in the tetragonal
- under the field the subpolarization causes

In spite of the noticeableageing the dq

#ith tests of the polarization gnd

onbiec phage,

‘to obtain.higherf values of piezomoduli of ceramigs

h a polarization ip :

of the values of the
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-~ the tetragonal Phage, The polarizatq oy in the rhombic,phaae -
. with heating'undqr,the rield'roquirea smaller fields thap 4 '
s polarizqtion;at\zoom temperaturg, The 4 1 values do pot become
,“smaller,‘a but '{in "mlmeroua tages ovgp higger than witp hot polg.
'.}rization.ﬂ?or thin\reason'the_low-temperature polarization- :
can be uéedqalonngith hot polarization, particularly when the
latter 15 not“teaSible,'for example op acecount of 8frongicdn-.'-
--ductivity in'tho_proximity of the Curie (Kyuri) Point, The - . “
' authots‘thankgv. T Zatevakhing for hig collaboration.'?here7are '
TR s e 1 igure:, ‘3 tables, and 5 réferences, 4 of which are Boviet, -
S - ASSOCIATION. Inetitut.;:r;gtallogmru Akademii yauy gggp (Inatitute op Cry- -
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.Radioelectroni‘ce, Cabinet Counecil, USSR) ~
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- AUTHORS: Spivak, ¢. v., Igrae, E,, Zheludev , 1, 3, SRR DS
SRR e pa e T R
e TITLE: - - On the Boculiaritioa.of the Domnin 3tructure of Ferroel’ectrics,
Tl e ‘Made Apparent‘»_by.Electronfmoroscope Visualization (0b

Vyyavlyayemjkh pri elektronnomikroakopichenkoy vizualizafsii) _

PERIODICAL: 1()okla<)iy Akadenii nauk $ssR, 1958, v 122, Wr 1, pp 5457
R © . (ussr) = LT . , 2 o

.ABSTRACT: I the exiraordinarily importans rble of the domaing of the

8ibilitieq, According to the authora"inveatigationa, ‘the
. domain dtructure of the farroeleo_trics may be viuualized by
‘means of a translucent'microacope according to the method
.. of the imprintg, These inprintg nust reproduce the fine ptruc-
Card 1/4 ture of the electric frielq, This wasg possible becauge of the
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- On_ the Peculiaritieg of the Domain Structure of Ferroelectrics; MHade Ap- S .
pa‘rent' by Electron Microscope Visualization : o : :

. 6xistence of a natural raised'prOfile,(rel'yef) of the ferro~ =
electric:pdlyédomain'crystal. This raised profile of -the e
'ourface‘isjcaueed by mechanical tensions on the boundaries
- of the domaing which, in turn, are cauged by the interaction
. of their’eleotrio‘dipolea. The use of a translucent electron
' mieroscope and of colloig and coal imprints permitted the -
~detection of the domain structure on orystals of bariun ¢1-

' The _dpmain‘atructure of the ferroelectricy may be ohserved

" on imprints taken inmediately from.non-proceaaed crystals
and from etehed -orystals, The authors etched crystals of
Ba'l'io3 in concentrated hydrochloric acid for 5 - 10 minutes,
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~ AUTHORS: 1gras, E., Spivak, G,v, andw§5§35§91tm%s§g',?; ‘ L

sl . TITLE: = Miﬁrorelief'andvDomain‘Structure on the Surface of g
L e gREs Singléfcrystal’of»Barium Titanate (Mikrorel'yef i
S :domennaya~struktura na poverkhnosgti monokristalla - -
e v';-.titanata‘bariya)’ o : TR
“:" " PERIODICAL: Kristallografiya,‘l959,‘Vol 4, Nr 1, pp 121-123 .~ -
I .+ 1 plate (Ussr) =~ : - T AT L
:;E'.'V‘fABSTRACT:'»The surface structure of a singla crystal of&BaTiOz hasg -
'grerlection‘microscopy and by sbereo-electron'microscopyo
Surface'derormations.or tWo types were found: tl)'elaatici.
disappearing above the Curie point ang 2) inelagtic, -
remaining above the Curie point, Crystals made in
~various wys behaved differenbly. Electron microscope -
- 8tereopairg were measured phbtogrammetrically and gave
& value of €00 £ for ths depth of the relief bands in a. .
j "quasi~elastic".example. In an inglagtic spécimen S
- thefcorresponding depth was 2 DQO i. The form of the -
: relief,anES‘appeared rectangular. fThe relief seems to
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o - be due to straing arising from the tetrggonality op the - -

- unit cell of BaTiOa (e/a = 1,01 at 20 C) on » _

- pdlarisatiqn andfthere is some Possibility that it could -

- - be uged for éstimating the bolarisation ., '

~ There are 4 fTigures

o N
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TITiE; Observations of the Domain Structype of Barium Titanate by

',»cation‘of?upatb-eeveral hundred timeg, The mechanisgm of
" image- formation‘ diil‘fers,'»fromthat in optical polarigation o

g_by,QO,kVVandfpasses through g hole in a'fluorescent:j~%
. 'B¢reen to the specimen where it is reflected, 1The Bystem
ST _sig-roughlyaanalogous %0 that of ap ordinary microscope”, -
;.,‘Céfdl/é'i_ylth~in¢ident illumination 8upplieq through the eyepiece,
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© . On the Question of -the Domain Structure of Crystals of Triglycine
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BRI _;pe=1gtter-case'the'moduli Ay d25 and .d36 vanish, - .

-~ If the lert variant obtaing then only one énantiomorphous- S
form’remainSZaﬁtep;the‘transition. Here, in contra- - T
-distinction.tofthe~case of Rochelle salt, mechanical strains
do not accompany the Dbolarisation, Such a trem.si_t:ion-= from:-

The Tight variant woulg also have similay transitions,

There are 3 figureiand-B,references, 3 of which are SoViét;;

- A8SocTATION;" Institut keistallogragiy AN BSSR (Institute of
Sy v:,Crystallography of the Ac,Sc,, USSR) o
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TITLE: ' The Influence 6f Thermal Troatment on the Electric
S S ”1VPropéftiek'of'Rochellé Salt Containing Impurities
(Viiyaniye termichoskoy obrabotki na elektricheskiye
- .8voystva segnetovoy soli, soderzhashchey primesi)

?«'ﬁ'("’,i’.‘.I'CMf:":Kristé'1108rafiYA. 1959, Vol &, Nr 2, pp 253-255 (ussm)

ABSTBACT}':Rochellefsaltiéryatals damaged by y-radiation and alie
ENIURE ~ ‘erystals grown .from solutions containing impurities have
. i/~ been studied. Crystals were grown from a solution
- containing 2% CuCO,. Tt was found that an abnormal loop
was obta%ned'which,returned to normal after annealing
at 40-45" for 2ome hours with slow cooling (1-2 hours)
‘to room temperature. After some 200 hours "“rest" at
- room temperature the abnormal loop returned. Measure-
ments were made on an X-zut crystal at 50 c.p.s. A ‘
minimum-fieldLBtrength is noeded to establish the
abnormal double loop and this deperids on the times of
' 'exposing the specimen at different temperatures. It
"follows that the arising in the ¢rystal of the state in
‘which a double hysteresis loop is observed takas place

o carays
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. ’1“The’Influénce'of'Thermal-Treatment on the BElectric Properties of R -
- : ~Rochelle Salt C'on'tai_x_xing .Impurities =~
- "~ " only in the presence of a domain structure, the domains.
being in a state of rest. If the specimen is exposed to:
SRR R a temperature lying outside the Curie interval (where
B the domain structure is present) then the state in which
R the hormal hysteresis loop is observed can be retained as -
- “long as necessary. Lf the specimen is at a temperature.
‘between the Curie point but a constant or alternating e
‘electric ficld is applied to it, under the action of which
" the crystal either becomes a single domain or undergoes a - o
- continuous process of reorientation of the domains, then
~ the state with the normal hysteresis loop is also retained.
Graphs of the tgmperature dependence of dielectric =~ '
nsuacbptibility/g$§cimens under different conditions are ' =
~‘given. There are 5 references, L of which are Soviot and
1 Japanese and 3 figures., : - T
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3 - The Influence of’ Thermal Treatxnent on the Electric Properties of
: jfiRochelle Salt Containing Impurities :

= ,’ ¥ ASSOCIATION' Institut kristallografii AN_SSSR (Institute of
N Do Crystallography of the Ac. Sc.USSR)
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AUTHORS: __Zheludev, I.S. and Sonin, A.S. ,
TITLE:  -Rotation of Plane of Polarisatidn of Light and the

s © Symmetry of Crystals . R A R
:51.PERIODICAL}‘"Kr@stalipgréfiyh, 1959, Vol 4, Nr 3, pp 425-429 (USSR) " -
-, "ABSTRACT: Phe changes in the symmetry of crystals conditionmed, . -
L7 . in the general case, by the changes (appearance, changd

_ of sign, change of magnitude) in the specific rotation ‘
of the plane of polarisation of light are jnvestigated. .
,'The'specificertation in onme direction is described by '
rpn-axial,tenporﬁ§f symmetry 00 & 2 . The gyration o
surface of a crystal can belong to one of the four. symmetry  §
.- groups 252, E,m, ©o:2 and oofoo « . The morphological '
. symmetry grogps"of.crystals which show rotation either
. coincide with these groups or their sub-groups. Point R -
' groups which can show rotation are 1,2 5,4,6, 2:2, 3:2,
kg2, 632, m, 2.m, t.m, 3/%, 3/2, i o o
A éhange in the point symmetry of a cnystal on phase .
r_transition'conditionad,by a change in the rotation can be
found from Curie!s principle (A.V. Shubnikov -~ Ref 4) o+
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' S0V/70-4-3-26/32 SITR
Rotation of Plane of Polar;sation of Light and the ymmetry’of

Crystals

'*According to this principle tho symmetry of the crystal

" on change - of rotation can ‘be deterniined as the highest com-

- mon sub-group of the point group to which the crystal g
‘belongs in its initial state and the symnetry group of

- the gyration surface for the given disposition of the

_ Bymmetry elements of both groups. Hence, for any of the
32 classes the change in symmetry connected with a change:
in rotation can be found. This is tabulated for’ all : .
classes and for the 4 symnetries of gyration surface. _ .
There are .5 tables and % Soviet rofercnces. N -

ASSOCIATION' Institut kristallografii AN S3SR (Institute of
IS Crystallography of the Ac.Sc., USSR)

SUBMITTED - March 17, 1959
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-fﬁﬁTHO?S?:; Sonin, A.S. and Zheludev, 80V/70~-4-4-5/34

 TITLE: Spatial Symmetry and Ferroelectric Phase Transitions
';PERIODICAL' ' Kristallosrafiya. 1959, Vol &, Nr 4, pp 487-497 (USSR)

."ABSTRACT: Tables ‘are given showing, for each of the 230 space
S o groups. the space groups which result when a crystal

" of the initial space group undergoes a ferroelectric
transition developing a spontaneous polarisation

along one of the axes. (100), (111}, (110), <hk0>
<hkk> Qxhk\ or <hkl> (for the cubic case) or other

appropriate axes for the other crystal systems. Examples
of 17 experimental transitions in various crystals are
‘collected and all agree with the thaeaoretical scheme. The - B
tables c¢an be used to prodict the symmetry on tramsition, g .
‘to limit tlie search for ferroelectric transitions or to ‘
find the directions of polarisation.

The.groups are obtained by taking the highest common
sub~-group of the symmetry group of the crystal class in
the para-electric state and the symmetry group  of the
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: ~ polar ’veqtpr Vﬁé,"otf"emetry co.m , in the given
orientation of crystal and polarisation symm .
ntal : ; -symmetr

elements. - A ferroelectric in its polariaadvsta;{e can
. belong to one of only 68 space groups of the 10 ‘Pyro-
electric classes (with polar diections). There are

7 tables and 19 references, of which 7 are Soviet

8 English, 1 international, 2 German and i Jap'anéa'e‘.

ASSOCIATION: Institut kristalle P |
R ‘ , grafii AN SSSR (Institut ,
B CrYStgl;qgraphy of the Ac.Sc. USSR) e of
= SUBMITTED: May &, 1959 ; o
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. "AUTHOR: _ Zheludev, I.8, - 80V/70~4~h-16/34
- JTITLE: The Oscillations o’:,nie,_iectzfic Pendulums e e
. PERIODICAL: . Kristallografiya, 1959, Vol 4, Nr h, pp 571~57k (USsR)
. ABSTRACT: It has been established that pendulums containing certain
_ ' dielectric are able to oscillate without excitation and on
‘application of electric fields to execute forced oscil- .
- lations. - A disec of dielectric with electrodes fixed to it .
is fixed to a stiff metal spring and oscillates perpendicu~ |
-lar to it. . The motion is .recorded by the reflexion of a -
.- beam of 'light from a mirror on the pendulum. Y-cut ¢ryatals
©of 'Li,;S0,.Hy0 and x-cut discs of Rochelle salt

oscilldted spontaneously at the natural fraquency of the
. mechanical system ( ~s20 cepsB.).  This occurred both with
. shorted and open circuit electrodes. The amplitude was
_ variable often pulsing at 1 -~ 1/100 C+pe8. The temperature
. dependence was studied over the mnge +10 -~ + 35 °C for
. Rochelle salt and showed a. A-type curve with a pronounced
maximum at about 24 °C. The amplitude A was proportional-
Cardl/2 to 0OP/dt , where P is the spontaneous polarisation.
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The ef.‘feétfﬁ:a'ﬁhifxs;related“t'o fluctuations in the pyro-

electric. polarisation. Oscillations could be forced in all

- cases of known feérroelectric. An alternating field of
5-6 kV/cm was applied. X-cut Rochelle salt, Y-cut

triglycine sulphate, 2-cut GASH and discs of unpolarised
ceramic 'B'a’r105 were all active. The oscillations ceased

when the temperature exceeded the Curie point of the -
.material., - The field. dependence of the amplitude was also

. Btudied. The effact is the formal analogy of the B
~Binstein-de Haas ‘effect in the magneto-mechanical field.
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AUTHORS | Zheludev, 1 fsu; Romqnyuk-,ﬁ. AL
o8

TITLE rf,af='-scudy-of the Ple olelactric Poxavxranion of” the Rochelle
. Salg Cr‘ysbals l\.u'or'dln; to the pomain Structure Observa—-
-~ . tilons .- RTINS .

PERIODICAL._;:'- -Krisballogvafiya 19%“ Vol Y Ni' 5, pp rlo 717 (USSR) .

ABSTRACT"a“t»-Shul‘vas-Sorokina, [’Ref 2 Jouvnal of Technical
. physics, 1 8, 750 - 60 (1W5L), achicved the m¢x1
olarizat*on of the Roghulle 941t crystals: in- 4-5 minuteq,
applying 5 kg/cmg preszure undaer 150 to the. polar .
axis.. The ‘authors, gut Lhe Rochelle 331t cryatals. into
10 x 10 x 0.6 to L. 4 jum plated, inclined under 450 -
- to' the X axis. Then, the plates were poll i1shed, ¢ covered :
- with glyoevin and-glass, aod those plates that had DR
- large C- -domains or - and ¢ -domainsd wcre tested at’
8. 4+:0, 19 ¢ by the device shown L. , which has twWo.
-lever + piston gebs tF\n“VblsO ro each othev and o
.enablcs ‘the comprcwaiOn of - o nlate wimv]taneoualy or:
Cat‘d 1/3 ' 1ter'nately along the b‘Luet'm)r*s bet‘.wu,n the ¥ and R
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"-.-f-fs'tiu’dy:.?bf:’thé’?Piézoéléi&;tt{icf Polarization of the 75992 S .
J;Rochelle,SaltiCrystalang¢ovding,to the Domain BOV/70-4-5-14 /36 e
”jStvucﬁure,obsevvationa;;ﬁ5g},¢”~. S o e o ,

..axes. . Placed in a thermostat on the stage of a @
‘Vmicnoaqope,ftha;device-permlts:one to observe the
_ domainfalte?ationﬂ'Ln:the.couvse of comgression, to
;‘contrpl;and;meaﬁupeftempepatuve chenges by a thermo- S
COuple;iand'periodically Lo btake microphotos. Thus, g .
domain_aneas;were‘measured on . microphotos with an ' :
accuracy of +2 to 3%. The deformations can also be
~exprensed 1in terms. of stress 1instend or strain due | o
- to which”the_orthoﬁhombic[erystals turn lnto monoclinic. -
S Compvessing_altevnately in two directions, the plates
T .were turnedfintq,moncdomain, then 1nto polydomaln,
- 3and_again;1nto'monodomain'3tatem. ~The experimerits
;QAd18closedfthat‘1oadsibelowvtho coercive sbress of
~.-about 200 g/cme. do not change bthe domaln gtiuetupe
“even applied for. 2 b0 5 hours. MNear the coercive
- Btress change of the area of a groving domain 1is
. de3cr1bedeY_S(b&f\/exp£5(1/t), where o for a 0.94-mm-
. thick:plate at 180 g/em shress and 109 ¢ wan £.2 ming
c.and- %, the duration 1in minutes, The game equation 1s
valid 1f the coercive field of about 40 v/em is con- .

o caraepm
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k.ysideﬁed inntééd °rwr' ‘A;‘- e E ) . : o . :
L ey ¢ : ihe coeret At cin R v
. Of .- ; E R ve Jt/t’e‘r. . ot ) :
E neagiﬁcggégafields or stresses (see ;:g g?e'apvlication o
between the aboral hysteresis loops. The pejioouced
- TosNobhe applied stress, vy or v relationship: : -
. lent electric rield, B, pap 2 » and the equiva-
:déséﬁibea“by;Y1 a %5 %x> parallel to the x axls 1g
Lo W Ay = Y =Te B, whep :
~plezoelectric constant ry "¢ €y 1s the
and 13 referencen” aht: There are 10 r1gupeg; 1 - s
" man, "The Upgnces, B Soviet, 2 y.3,, 2 ganecos 1 bable
" Phys., 27. 4 jufgfﬁfgnces are: - H é W193§293§’ % Gfb- e
- 21 L4 s - ) * ‘l : - ! . .
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AUTHORS: - Gurevich, V. M., Zheludev, I. 8., Rez, I. 8.

- PITLE: §.Sohe,offbhérEleétric'Conductiviby Characteristics
R "of_Guanidine,Aluminum Sulfate llexahydrate - :

© PERTODICAL: ' Kristallografiya, 1959, Vol 4, Nr 5, pp. 718-T22.
ABSTRACT: .  The authors describe the method and results of the re--
' B sistivity measurements conducted by the use of direct:
“current, applied to the single~crystal plates of .
guanidine aluminum sulflate hexahydvahe,,whose~rcrro-
_elecgricity has beeniknown'since'1955; The plates,
1 em=~ and 1-2 mm thick, cut off transverse to "
the 2 axis from different pyramids of growth of .an
artificilal single crystal of the compound, were
. silvered aublimating-thin Ag f£ilms under vacuum, BN
dried, some polarized by an applled field above the
v S ~coercive fileld, and the suscepbibilities of both.
R . " polarized ~and natural (nonpolarized) plates were
card 1/4 . =~ measured by ITuew2 in dry air (above H,S0,). No

i
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-Some of the Electric conduetivity Charvacleriabics /5923 -E

——*M*Mof Guanidine Aluminum“Sxﬂ:fate*-ﬁexuh;urafe*‘"_m S BOV/TO=E=5-15/36
R dehydratlon occurred. The r-esi.:tivi’cy changes in the

‘course of polarization-at 3 different filelds (a-curves)
-.and the required time for the complete polarization at. -
.Varﬂxw fields, E, (b-curve), are 1llustrated in Fig.
1. The measurements at various temperatures disclosed:
.Vanomalous (higher) vesistivities at the moment of
polarization at about 50° [ except In the case of
. existence: of a residual polarization. In the viel-
- nlty of 500 . the spontaneous polarization also takes -
Tplace. an abruot change of the plezoelectric effect. '-{

- and of the Lt £ ratio see (Flg. 4) . P, means re-

- '_:,élysistivity a the moment of. comple‘ce polarization oi'
o . . .. natural plates, p3, the came of plates that have

< been polarized previously. It 1s st1ll not known .

.- 'whether the temperature interval of anomalies is. =
‘related to the temperature of growth, which in

S , . this case vas 400-60° ¢, There are 6 figures; and

g - . - v horeferences, 2 Soviet} 2 U.S., The U.S. references

o Card QZQ\Q;;;g'are‘A.;N.,Holden, et al,, Phys. Rev., 98, 546 (1955), -

,
%
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17 Kinetics of forming & photaslechiets state ia ao-: - levels the ratlos #/M and N/M msy be considered amall,
Y, Kineies o tormise & ot iale et Ly el D thest condhtony f at onflaed to Hnear terms and.
ylew, Jwesl, Bulgar. Akad.” Nauk., o Fig, Mal,: ¢ cousiders the na. of electrons passiag-from the filled locel

GXk, Nauki Ser. Fis. ¥, T1-9(1050)Engiish sumtnary, . levels to she cond, level under eanuouolu;ht{dchmm:h

80~1).~An attempt Iy made to explein certaln expils se- sualler than dy, then the Unear equaticas (1) and {11 takeon:
m!ta)obtninml duﬂgg the study of hgnoehcm. iy n, the form: (V) du/&2 Mn ~d = 0and (V I Nf’a 3-
from the kinetics of photopo tion. The process o KN « 8 Mn » 0, ving these equations lot {0)
filling the local levels with electrons o the cnu? level - n{(0) =0 (VID N = N. (I —~ ), The clec
scheme is described by the following equatlons: (1 n/dt = tron conca. of the statiouary system No & S/Si; Siand Sa¢
a4+ KN~ pn(M— = an P, whered istheno. of electrons | are coeffs. depeadineou the light absorption :
passing from the normal ground fevel to the cood. level field, Bapression (VII) describes the effect of satn.
undes action of light of intensity E Jm nit vol. end unit: rhotoekcmt charge on the duration of polarization and on
time, # is electron concn, In the cond. level, M is concn. of ight Intensity. The charge of phctoelectreta is l'ftmttlmli
local levels, & Is concn, of electrans in the local levels, P is Ei which meags that the law of sutual substitution that
conch, of holes {n the normal level; (1I) dN/dl -Q+8n applies to phctochem, procesaes i Ag halides in valid also
fﬂl —' N} — kN —v NP, where Qis the no, of electrons pass- gﬂ&l:nd ets. The-valldity of this deduction is fully -
ng from the normal level into tha local levels unit vol, by exptl. tesults. If the thermal transitions of
{n unit time owing to thennat motion, a, #, o ase coefls. electrons {rom the normal levels to the local Jevels is taken.
of recombination; (I111) dP/ds = J. + Q—anP —y intouceount,l.e..? = 0 then the equations (1) and (11) after
3/_‘ NP, and (IV) P = N 4 . In the deta. of the dependence | solving equat 1) and (I11) for @ = g (M ~ Nye—~/xt
.of N on time this value can be consi to M vation energy) take on tie fo
f N on time this val be idered i is activation ake on the follo
1 -0 and with not too strong light and sparsely . 1.e., the charge of phototlectrets decr X
: LT R temp. - R ¢ 2

: form: N =
i/ the char, h . Q- ~ gl w (5/%X) ~ ge~/ETxM/5E); -
A the ¢ of the photoelectret Atcrdhurytm?oul_ . (1 — ¢~ and Ny = (51/5X «whh;zcrlcflsla)
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- AUTHORS:. 7 golovin, B. WM., Jheludev, I. Sy 507/20~129~5-13/64 -
ERA I S Kashukeyov, N. Te, OZ vy Frigking Vo Moy - R

P A
. Mogdlevekaya, L. Yo., Antonov, Ay Sy

CoTMLE: 1A‘ﬁéﬁfBlg§j:§phg%§g§aphie"éfcdéa§€°whioh May Bo Realized by =
S Meens of Combined Electret Layers L

'PERTODICAL: Doklady Akedemii nauk gssR, 1959, Vol 129, Nr 5y pp 1008-1011 . -

e {ABSTRAGT:_}\;j‘TheipreséntTpuper deals with a new'electrophotograyhiqfpropeea~’,V'
L Lo 4n which combined electretl layers are used in addition to S
““memoTy properties”. In 1955 Fridkin et gl. (Ref 8) described
 eleotric photography by means of photosleatrets on the basis of
the constant internal photoelectric polarization in R
. dieleotrics discovered by G. Nadzhakov (Ref 9). A layer of. & .
- photoelectric conductor with relatively high photosensitivity L
' and relatively low inertia is’ applied to the gemi-transparent . -
 glactrode. The dark resistance:of this layer may be very low. . -
~ Dato thejlayax;qf;;he‘photq@lectric condunctor, a 1ayerﬂofva‘di-“
- olectric with stebls aark-polarization 18 applied. The adjoint ‘
gecond eleetrode mzy then be opague. The electrophotographic . . -
' A constant voltage is ”/

- -

. process is then'realized as followss

T

APPROVED FOR RELEASE: 03/15/2001

CIA-RDP86-00513R002064710011-9"



APPROVED FOR RELEASE: 03/15/2001

Ea £&3]

CIA-RDP86-00513R002064710011-9

i BB BRI M BT IR &I
x !lL.E}!Hll},lli!’!flﬂ\ilil*l i ANEE B LI

sl

sz

% B T s = —

B A e L e o907
' "A'New Electrophotographic Process, Which May Be Bov/20-129-5-13/64

- "Realized by Meens of Combined Flectrot Layers .

applied %o'the two electrodes. With R, 113~(n2 dark resistance
' of the photcelégtrid'conéuctor,‘R3.- dark resistance of the
- dielectric) thevvoltagevmeeting'the layer of the dielectric
__practically equals zero. Through the gemi~transparent - N
_electrode an -image ig projected on %o the surface of the, photo-- .
- electric conductor. As a result of the internal photoelectric
- effect in the photoelectric conductor, -the voltage in the
corresponding exposed parts of the photoelectric conductor
changes, and & stable electret state is then produced in the
dielectrio. The latent electrophotographic inage may then be
- “read" by means of an electron beam. Ferroelectrics and R
- thermoelectrets may be used as dielectrios. The charscteristio
‘curve of the combined eleotret layers moy be determined by. - . .
~ analyzing the kinetics of the photoelectric conductivity of the
} photoelectric conductor and of electret ptate formation. A ’
 law of mutual exchangeability of eleotrets ie eatisfied 1f
‘the charge of the electret is & funotion of L H/

I

SRR
37 135
£

i
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© . Realized byz‘_mem_mv'qf;lcombiizigd'..sle'ctre'c Layers ' S e

-} Bat slone, where & denotes the field strength of the
polarizing field end t - the duration of polarization. The -
authors experimented with combined electret layers, in which . ° -
. osdmium sulfide (activated with copper and chlorine) were used
" as photoelestric conductors, and zine sulfide (also activated -
 with ‘copper and jchlqrine); served as elactret, A disgram shows . .. .- '
_the dependence of .the charge of the ZnS-electret on.the field -~ =
- -‘Astrengtlx’“of:Lthe_'r'pdlarizixig._ﬁelgl. iIn the interval under® - =
“investigation ‘this dependence is linear. The law of reciprocal
R ,exchéngeabili_ty does not apply in the case of the combined
" eleptret layers: investigated here. The ‘authors thank Academician.
. A.'V. Shubnikov and Academioian G. S. Nadzhakov for discussing
. the results .obtained by the present paper. There are - -
% .figures and 17 references, 13 of which are Soviet. i L[/
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 Pridkin, Viadinir Mikhaylovich and Ivan Stepanovich Zheludev

iy ; SRR - , , e
o Fotdelaktrety'i’elekhrofotomﬁcheam protsess (Potoelectrets &

205 p.
Plectrophotographic Process ) Moscow, Izd-vo AN §883, 1960, 205 p

© ' Errata slip inserted. 5,000 coples printed.

. - ! o . T . . i.
Sponsoring Agency: ~Almdeniya nauk S83R. Institut kristallogrefi

» ' 3 Zhakov A Academy of Sclences;
. ResDe. G. 8. Nadzhakov, Acsdemician, Bulgarisn e
; mﬂ::,a-zg?mushing House: Ve Ie Rydnik} f]!pch. .3 Le Ao i
' onpo: This book is intended for sclentists woridng is the f1eld of
7 electrsts. |

: " L. asscribed s the lous attempt at & systemtic
( | 1s described as the first serious o
cmmﬁﬁ;taﬁnbg;kth: results of {nvestigations gar:i,ed ou: 1:rcm\ ::h‘9?2
3059 in the field of photoelactrets by the Ia:;r& oma(mbomktri ofkikhthe
i krismllovi::n sti,:t\(x‘:sh'lm:tﬁlzgﬂgiumm of Cryatailompm{é
[o] 3 g -
Emlectge:} m::s IBBSK) and tie Fisicheskaya | boretoriys Nauchno-1ss
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. Photoelactmtu and the Elsctrophotographic (Cont.) sov/4485

';dova.tel:‘sko'go instituta poligraficheskogo mashinostroyeniya (Payales -
Laboratory of the Scientific Research Iunstitute of Printing Machinery).

The authors also include work done by the Institute of Crystauogmph:r,

Academy of Sciences USSR, the Physics Institute of the Bulgarian
Academy of 8clences, and the Ob"yedinennyy institut yodarnykh
lssledovaniy (Joint Institute of Nuclear Regearch) on photoelectrats

~and the possibilities of their utilization. All this mterial has

been published in the periodical literature. Ch. I surveys problems of

- thermoelectret research. Ch. -IT deals mainly with photoelectrets.
"~ Che III 18 devoted to the electrophotographic process with emphasis on -

electrophotography on photoelectrets. In this chapter the authors -
confine themselves to a brief deseription of the fundamentals of the
electrophotographic process end try to demonstrate that this phenomenon
makes possible a convenient approach to investigations on the formaticn

“of the hidden electrophotographic image. The authors thank N, T. Kashu-

keyev, Senior Scilentific Worker of the Physics Institute, Bulgarian
Acedemy of Sciences; B. M. Golovin and L. M. Belyayev, Candidates of
Physics and Mathematics; E. I. Adirovich, Doctor of Physics and Mathe-
matics; G. Nadzhakov, Academicdan, Bulgarian Academy of Sclences (3ofia),
editor of the book; A, V. Shubnikov, Academicians A. I. Delova;

L. Ya. Mogllevsimya; and L. V. Duda. There are 136 referencess T4 Soviet,

46 English, 14 German, end 2 Bulgarian.
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AR ' . .8/194 61/000/004/041/052
- Photoelectrels and electrophotography D201 302 o

"polarization of F.,,The‘polarization of crystals, measurement of
. ‘thus formedlelectric'charge'in F and the measurement of piezoelec-
tric moduli, all above may be done using a special network. A cube
of anthracene crystal is placed between the electrodes, its illumin- :
ation being perpendicular to the direction of polarization. The 'b+f,‘, ‘
 ‘value of the modulus of elasticity may be obtained in ‘approximation :
from the charge density and'piezoelectric moduli for F has been : .
experimentally confirmed. Both the piezoelectric modulus and change .
of F decrease with time according to approximately the same law.
P exhibit the pyro-electric effect, j.e. the change with temperature
of the internal polarization;,,With increasing temperature the
photopolariiation_of crystals sharply decreases. F may be used for
electrophotography. The formation of a photoelectric picture on
F.is explained by the process of polarization and of depolarization
with repeated_illumination. A diapositive is placed at the surface
of a previously polarized F and the surface is {1luminated again
through the diapositive. The jlluminated regions are depolarized

‘while the regions covered by the picture clements remain polarizéd,

V_Catd 2/3

- ifa g2
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- the tribo-electric effect is uged,
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_ a4 corona discharge.
Atively charged partiecles are transferred to the paper and

: The method corresponds tofthe,positive-positive method,
F with short eircuited Plates may be stored in darkness for a

considerableutime, although‘withutime

gicture decreases sgli

omplete translation

intensity of the hidden
25 references
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‘. AUTHORS: _Gurevich, V._M., Zheludev L,8., Rez, I.S.
]fTITLEif: ;:f":Electric Conductivity of Triglycinesulfate Single

~ Crystals.: Brief Communication.

'H'}‘ﬁ-fEﬁIObIGAL;fliéxriatallo rafiya. 1960, Vol 5, Nr 1, pp 1&2-
O L ;,v§;14= (USSR? v

jj,ABSTRACT:'E’f:iThe electrio conductivity of triglycinesulfate, whose :
Tt e o obher. properties have become well known ‘because.of - e
‘ numerous studies since 1956, was examined at 20-78° ¢
~and ‘the dielectric constant determined on the basils
- of obtained data. The method 1s described in the
“authors! earlier paper (Abstract 75998).  Direct
"‘current was applied - (to 10 x 10 x 0,3, 10 x 10 x.
0.5, and.10 x 10 x 1 mm plates, cut off normal to
oy X,”Y, Z axes of the crystals) at different steady~
Lo i - ostate temgeratures both below and above the Curie:.
. Card 14 '4point (49 The plates normal to ¥ showed

R
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Electric Conductivity of. Triglycinesulfate 7811& pel S
Single Crystals. ‘Brief. Communication. R SOV770-5~1~23/30 MM:

gfrectangular symmetric hyateresiq 1oops, Ps was:

12,4 microcoulomb per cm2 and 240 v/em coercive field »
' at 242 ¢ and 50 cycles.  The plates normal to X and o
ST LS B % did'not show hyptereals loops, The electric
SottLwis oo pesistance P, om cm of the plates normal to Y and
Ve ‘ - the temperature dopcndﬂnce of conductivityO' and
dielectric constant € -are 1l1lustrated in Figs. 1 and
"~ 3, respectively. . Conductlvity vs temperature curves
U o for the plates normal to X and Z show abrupt: turns at:
i T R o & (Just above the Curle point). The resistance -
T BRI . of.-plates does not change its value with the duration.
of experiments above the Curie point, and at any tem- =~
-gerature along 4. There are 5 figures and T references, :
-, . 5 Soviet, 1 U,8, The U. 8. reference is: . B, T, R
" Matthilas, C..E. Mlller, J. P Remeika, Phys, Rev.,' . -
104, 8ig, (1956) o STy e

SUBMITTED:;' ,,Julyrll,“l959
; Card 2/% B TR R
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E,V-AUTHORSx~;“Golovin{»B;M;; Zheludev, 1.S., Kashukeyev, N,T. =
. . Pridkin, V.M. and Antonov, K, B :
Ag;TITLEi‘, :,'Electrdphptokfdphy:pf‘Prbton Beams '

APERIODICAL:'Zhnrnul_nauchnoyfiiprikladnoy'fotografii i : o
LSRR " kinematografii, 1960, Vol.5, No.3, pp.207-208 + 1 plate
" PEXTs . A study is reported of the sensitivity of various SR
felﬁctrophotographic layers to fast protons. The experiments were Y,
carried out on the synchrocyclotron of the Joint Institute for T -
‘Nuclear Studies, The maximum intensity of the proton beam wans _ PR .
about 108 protons/cm2/sec and the energy of the protons was 680 Mev.
Various electrophotographic layers were investigated, including == =
~-Zn0y: ZnS, ~€CdS and polycrystalline sulphur, all deposited on paper. -
" The electrophotographic layers were prepared by the method described
gin'gyprevious,paper‘(Ref;l).A; The layers were negatively charged '
-~ by a'corona discharge in air. The charged layers were then placed
‘in a special holder which was fixed to the collimator with its ‘plane
perpendicular to the beam. . After the exposure had been carried
out the image was developed using a liquid electrophotographic
1,'devéloper described by two of the present authors in Ref.2. Dry
-card 1/3 ' : :
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S reforence.

“:*i*AssocIATION. Institut kristallografii AN

“(Institute of Crystallograp

SSSR
hy AS ussn)

";sUaMiTTEpi‘i January 26, 1960
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,;indicatrix'h :
/réfractiVe,indices put slso © e m
field. The orientation,of the new indict th:
old 35 derived 88 - function £ these yariables: Tables EiVes
‘ ..the classes VW jch can 3 pimzoelec ric an for
' i the app ied field each class, the
in the equation?
rystal

st TR T
APPROVED
FOR RELEASE:
E: 03/15/2001 CIA-RDP86-00
-00513R002064
710011-9"



"APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710011-9

UIZER 3 A 2 3 33 .
}‘ i sauﬁs«wmaz@m i f} 2 ﬂer 5ED j?{&‘iﬁﬁ:an‘ :;4»:- HEE IS A HEEE RO § B s pa ey 3 e

‘ireig B i
P . i

 §/070/60/005/003/014/024/xx - - I
N - E132/B460 B -
ﬂncﬁaﬁgqgiin-fhi‘Obticai,Pfopértiéé of Ctygtals"Occurring on the o .
 Imposition of Electrical Fields -(The Linear Electro-Optical Effect)
" .equations are all dependent on the field components, E,, E, and =
- Bye: . In general ythe.irndicatr‘i‘x:of a piezoelectric crystal’ is ,
.after_ed by the field, uniaxial crystals become biaxial and = T
isotropic (cubic) crystals biaxial or uniaxial. Curie’s or ~ ‘f\
“Neumann's principle can be applied to obtain the symmetry of the ‘
: -effects produced. ‘There are’ L' tables and & references: 3 Soviet s
~-and 1 English in Russian translation. - ‘ :

'ASSOCIATI_ON‘{ L"vcvskiyi gos’udarafirénnyfuniveraitet im.I,Franko
Cowa “(Livov State University’ imeni I.Franko)

" SUBMITTED:  January 27; 1960
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e "75/070/60/ 05/003/015/024/X%

g0 ] e |
- AUTHORS?  Romanyuk N.A, and W |

i TITLE:~_,",A“S€udy of the SiOW'Eloctricdl_Pblarization Processes

4 , Ldn Rochelle Salt'by,Observntionp of the pomain Structure
| 'PERIQDIcAL; ,K_ristéliogr;fiyn‘.‘ 1960, Vol. 5, No.3. pp. 403108
- PEXT:. pla_ggs‘gof\xec_ux Rochalle salt about 10 x 20 x 1 mm_were

\

 gilvered, except for an obgorvutlon-hole“in each, and were

examined with & polarizing3microscope normal to their 1argest

- murfaces. "An electric field 6£‘some,400 v/cm could be applied

warea |

' parallel to.the.diréction’of‘obserVAtion,. Measurements were made
at_about 8%°C. "~ 1t was found that the single domain state produced
by the field was rather ﬂnstable,when—thc field was removed, The
Jstability is less the'smullér,éhe initial domains; in these cases
‘fields an order  of magnitude greater than the cosrsive field are
.,negdcdgto produce & single domain structure. The single domain
 state is most stable if: the majority of the initial domains were in
1thcﬂdirgction*chosen for»polarization. The observation that the
- ctyutal_sooner‘orylntqr.tcturns to its original domain configuration
-indicates the;qxceptional'atability of the latter. The change of
s with time of a growing component of 8 twin under the action

gt
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A Study of ‘the: Slow: Electrlcal Polarization Processes in Rochelle'

'E!}Salt by Observations of the Domain ‘Structure

;ilof a field whlch 15 near to coersxvo field strength ia approximatoly

" described by S = kiexp i~ ‘a/t) where t 1s the time since the

application of the field and ‘g~ despends on the field and the

. history of the apecimon.‘, ‘This law seesms to bs applicable over &
-wide range of field attcngtha. _ There is no threshold field,

" . The smallest field observed to produce a change is 20 v/em,
A exrystal of Rochelle salt has. a certain characteristic of '
*,,"remambarlng" earlier states of domain structurs. With the growth

- of the- field. strength the stability of: the- polazized atate inczreasss - i
© and this leads to the. ,growth of the eoorcivity. The obaerved

. decrease in the coercivity on- repetition "of the hysteresis cycle

_ indicates. that the first vycle in some measure produces conditions

,:facilltating xepolarization of -the domains in succeeding cycles,

. “There are 3. fxgures and 9 refcrencaa. 3 Soviet, 3 Japanese and B -
3 Engllshoﬁ 2 , : , : A -

;?;;AssochTon; Institut krlatallografii AN SSSR
SR . (Institute of Crystallography AS USSR)
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s/o7o/60/005/004/003/012
3132/53 0 :

_f;AnTnon', Zheludev, 1.8y .
o TITLE-- , The Limiting Groups of Complete Symmetry of Sealars, -
- Yectors, Second-urank Tensors and Thelr Combinations

7;PERIODICAL-E erstallografiya, 1960, vol. 5, No. &,

o PP 508 - 512 -
EXT Countlng ‘the: unit operation 1( no symmatry) thera are R
-.15 limit:.ng . groups of symmetry (groups containing one or more JARREEREE  °

“axes of ‘order . P9 Y. Antisjrmmtry elements (denoted by-under- v
lining: ‘the symbol) are included. A scalar has the symmetry .

‘ oo foo.m 7 2 polar tensor M.OQ M § an axial vector m.o0tm 3
a pseudoscalar oo/oo;.r ‘m 3y ..-an axial tensor me OO0 and a
. polar, vector the symmetry ‘meOQ:M = Others of the 15 groups

' can occur: from combinations’ of scalars, yvectors and tensors of
"different sorts and some of these are i]lustrated geome etricallye
. The. scheme by which one ‘of these 1imiting groups passes to
;-another when the: varions symmetry conditions are applied oT
’relaXed is shown.., :
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7<Anrnonss_, Gurevich, V M. and Zheludev, ‘TeS% A
TiTiE{:' ‘The Anisotropy of the Eiectrical Conductivity of
ﬂ['“'f; %’ ngle Crystals of Litﬁium SquEafe, 51235& HZD

PERIODICAL'.‘ Krzstallografiya, 1960, Vol. 5, No. 5, _ :
The conductivity of sin +H 0 haa . :

e ed in fields of 0.5

80-°C ina- dry'atmOSphere with
;jater was: detected.: Measurements we
‘fcrystallographic dlrections on specimens appropr

cubes.’ The temperature dependence of conductivi
be 8 = soexp( -W / kT) where W, the dissociation energy.

"’_values ‘Wx 1.25, LS é 1. 12 »and L 1.04 eV for the
hm's law was found for

corresPonding axes.‘ No deviation from 0
r was moist

‘the temperature range studiad. When the ai ,
face conductivity was 6-10 times
y found 1is

| (60-70% humidity) the sur
‘ onductivity. The anisotrop

-

gle crystals of Li SOLk

‘to 12,000 V/cm in the range 15 to
pre-dried specimens. No loss of :

re made in the X, Y and 2 : ]
iately cut into : "

ty was found t

TEXTH
7Zbeen ‘measur

took
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ShERL TR T . pise/Esé0
AR Thé'_Ahisbtxfopy of .the Eleét:ical'(}dnductivity of Single Crystals ‘
7 of Lithium vSulphate,“_l'Ljr.'gSO"qv.H’z‘O R o S :

“in full conformity with the crystal symmetry. The microhardnegs R
. wWas measured by the -thﬁshchev‘—se’rkovich' method as 17455 kgfmm~
~in the X direction, 48,90 in the Y and 26.40 in the Z . This - & ..
:,gﬁcorrelation of hardneas;withjconductivity {maximum hardness with .. =~ -
;ffmaximum;cdnductiyity-ahdjvice versa) is the opposite of that oL
lﬁusually'found'fdr metals;f;The_eleCtriGAI strength in all
..direétionsfiSfabove7100'kV/cm: The effect of the spontaneous . :
‘polarisation on the'longitndinal conductivity could be observed; il .
‘measuring along the pyroelectric axis (Y) the electrical S

 conductivity in one direction was found to be 10% different from
_ that in the other (e.s. - usistivity = 12.00 & 0.01]X 1010 ohm em

. voxlle'way; and’ El.'BO i o.oﬂx 10150_; the other). Thiu kind of
. “measurement can only be made on pyroelectric crystals which are
~ not .flerroe'lect:ic' because in the latter case the spontaneous

<
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$/070/60/005/005/011/017
- ' .- E132/E360 o
' The Anisotropy of the Electrical Conductivity of Single Crysta1§. 7
- of Lithium Sulphate, Li,50,.H,0 :

ﬁblét‘iébatidn“f will Vha've'_ 1ta"sigx_1"changed by the measuring field. . g
" Acknowledgments are expressed to 1.V, Gavrilova and 1.8, !?.ez.» - : -
There are 1 figure 'ahd»'j ;‘efgrenoes: 3 Soviet and 2 Engllsh.r .
. SUBMITTED: = February 27, 1960 -
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. T e *lrEOSZ/Ejlh_z ’ , IR
.*:pblqé‘izaft,ion_op Rochelle Salt by S_iﬁgle-shpped glectric ‘
Pulses ST o

';1ight'1chv1ng this system,will depend on-thh_direttion of -

) olarization in the spocimen. In the case of partial -

~ﬁpolnrizntionfreversal,;the‘amount of light transmitted‘will

. be a function of the degree of raversal, The light beam '
incident on theqspe¢1mentwas kept conatant-and poth the
curtentfsupplyihg the microscope jamp and the jntensity =

E leaving'the microscope‘eyeplece for a given polariZation
State'were stabilized. The light beam leaving the eyepiece

was,intqrceptedfby the photocathgde of & photomultiplier

"\‘rnshaped‘electrical pulses 0,03-3 sec
to the gpecimen from & pulse generat.or- incorporatlng polarized
relay;(‘?f"l-'_y‘i(RPﬂS)). Longer pulses were applied directly
to the specimen by gwitching on and off 2 pattery:

‘X-sections of .Rocbglle salt'-werc invest igated
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, : s . ijOB?ESlh S .
‘;'Pblarization of RochelleVSalt by Single-ahaped Electric
- pulses i A RE T o RO
- (area 10*x‘20'mm2.'thicknesses'0.5 - 1.0 mm). Silver
’d;electrodés'were%depdaitad'on the‘specimena.and had L
‘circula}aapérturesiatfthqﬁcbntre.‘_The'dtamoter of these
_apertures was h‘mm'andidafined the reglon in the crystal
- which was'investigated."The’apertures in the electrodes
. “were filled by drops of glycerin and were then covered with
- glass slides. The temperature of the specimen wa# kept
.[:cOnstant to within + 0.1 °c and was me;sured’by copper=
' conStantan-thermodouples;i Thefphotodurrent was measured
as a”functionfof'time by_photographlng the oscillograph
traces. The change in the photocurrent corresponding to
: compléte'polarization of the specimen from one mono- :
- domain structurejto.another was taken as equal to 100
 ‘units. The phdtocnrrenﬁs were taken as the direct measure
" of the polgriiation{ "It was found that the polarization
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. e e =l LTI Rt — —— Sfrg el
. .8/07 0/60/005/006/005/009 . o ; V-
SRR s .VIEO}Z/ESIQ R - S SR ' ;
,'Poiérizatidn;Qfﬁﬁodhéilé'Sait-bybSingle-shaped Electric -
pPulses .- Sl o Y o ‘ .
. b‘i"‘ré?eféaL £imé Aﬁlagfdhcfiénjdf_the pulse‘amplitude. aﬁd

the temperature dependence of this function, are in good
: ;Qualitativé agreemeﬁt.y&ith analogous curves obtained by
.~ 'Pulvari and Kuebler in Refs. 9 and 10 and by Wieder in
"“Ref, 8, who used ordinary electrical methods. well-defined , ;
nonlinear,and:linéQf}parts of these curves are observed _ \\;)4

,’andrthe'slopekof“the,latter ia a function of temperature.

UFige 2 shows the dependence of the polarization (photo-

current) on the,amplitudefof the applied pulses (v/cm) for

different pulse lengths (1 - 2 sec, 2 = 1 sec, 3 - 0.4 sec,

4 - 0.15 sec, 5 - 0.07 sec and 6 - 0,03 sec; temperature
Vo= 15v90). Fig. 3 shows the_reciprocal‘of the polarization
o revg:sal»time 'l/q;‘as:a-function of the pulse amplitude.
(1 - 8.8°, 2107 %, 3~ 155 oc, 4 - 14.7 °C

T
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/- Polarization of Rochelle’ salt by Single-shaped Electric ' - ‘
U pulses - on o S Sl e
5w 20.4-2C and 6 - 23.4 ®c). A study was also made of .
. the 'spontaneous. depolarization of Rochelle salt specimens.
.. ‘The results obtained are in good general agreement with
.~ previous results obtained by the present authors -in. Refs. S5 . o
“and 6. There are 9 figures and 10 references: 4 soviet. and \/%:

7. -6 non-Soviet. EEE s . _
. ASSOCIATION:   Ihs£itut’kristallbgrafiivAN»SSSR
CLT o '4'(Institute_of'Crystallography of the

. . . . AS'USSR) - "
- SUBMITTED: ~ May 31, 1960
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B013/B063 .

o gﬁAu?ﬁoas;j 1,;gsonin;‘l,—s;;:zhéludav, I.'s.,‘Dbbrazhanskiy,;G. Foo

T pITLED 0 The‘?iéioeledtrio properties!of NalO, _ V|
e PERIODIcALsf‘*Izvaetiya;Akademii nauk SSSR. SGriya'fizioheakaya; 1960,

, (RN "~ Yol. 24, No. 10,. PP 1209 - 1212 o
TEXT:i’The‘rulé govérning'tha’VariatiOns of point symmétry=during‘piezqé;%j
:electric'phase'tranéitions;wwhich,was-eatablished by one of the authors

and L. Al:shuvalov,in,nefs.f1 and 2, enabled the authors

crystal-phyeical criterion for the determination of new_piezoelectric'

~ gubstances. The question a8 to whether this oriterion is really neces-
- ‘'sary and, if .any; gufficiently oxact, could not be answered so far
. and, therefore,'requires further experiments. oD coupounds with given

changes of synmetTy. Here, the authors describe the piezoelactric pro-

' perties _Qf,Na_NOZ.'Tt;e sodium nitrate monocrystals bred by I. V. _
_'Gavriiava‘at:tnelbeginﬁing o 1958 could, due %o their high electrical

‘ ‘W,.not be used for dielectric meagurenenta. The arystals

o Cﬁrd,?]?i:;  "-A

R
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BINETEER I

The piezoelectric Properties of NaNO, - gfo48 60/024/010/009/033}' B
OO R - 'B013/B063 Pl

' exaﬁiheduin‘thepieééht'iorktﬁere'growﬁ from a chemically pure trade- -

' marked meterial melting at 271°C, using o modified method iescribed by S

‘Ob'reimovia.nd shubnikov in Ref.10. The meagurements were made bY ‘means

ooof ‘Vobzer's water thermostat between TOOM temperature and 100°C and by

- ‘means of thermostat £illed with an organo-silicon golution No. 5 .be~

~ tween 100 and 200°C. The dielectric ‘constant was meagured 8t 500 kilo-
cyclea.*Figs. 1 and 2 show the temperature dependence ‘of the dielectri’c, -

. constant on three cryetallographio ‘axeg. It may be geen that the di-

: electric_oonatants have'diatinct peaks at the’phase-transition~tempera& f

tures;;A”Sch,me'providing for the compensation of conductivity'(an.11)-’

wap used %o atudy*the-dielﬁotriq hysteresis loops &t 50 cycles.iThe

- ghape of the hysteresis 1oop‘at,165°c_(rig.3) i indicative of the

- ‘high conductivity;of_thevcrystal. gpontaneous polarizationfand'coeroive

: fdrceﬂwere,calculatedfromithe'hystereais loops. The temperature de-

f‘pendenceaofithese<quantities:are {1lustrated in Figs. 4 and 5. The
ehape"of"‘_the;;hysteresia 1oops and the temperature dependence’ of the

- soercive force indicate .the ‘considerable hardnesa of NaNOB.betwee‘r’x Toom

: "_i:empe;-aﬁife and 147?(;, the spontaneocus polarization and the coercly

. caxd a5

=3

I i
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S e L i, The deviation 0 ing con-
o R _.sn the Curie poin® - to the varying ©%¢
‘:-;fo_x'ce;‘de":ezgmggx{\eiz': iﬂént’i’Onedvin’Reﬁzhii;m,v and
TR  32t§gn§rg$'cr;btalrgrb‘th; Thetiii?%;etheasamplesl 1, Fenina for as=
)] auad anova for theprepard . huvalov_and 1.
Loy i.. ﬁéﬁg??; The experimenta) ‘and L, 4. BUUYAT—

THez 1or ahi;d
read at the Thir ‘

' jon of the meagurements. The present paper was

" digoussion oi the. guremente

e

: , 6 Soviet.
e figures and 11 references: |

- There are 5 figuree 2 '
25 t0.§01<196°f P R '

Sl > SR ngtitute
" ASSOCIATION: Inskitut kristallografii Akademil nauk S89R (189 0+
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] USSR
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. AUTHOR: sheludevy I. S I |

TI‘l‘_L'E:‘ 2i,O'sdi'll‘at'ioﬁa?;r-p;eleotric -'Pandulums’yand polarization of
-,*‘;---'”',~"_Ferroeledtriﬂsi1;qgaﬁ‘ S _ o .

tJ?’PERIODiCAi:Tfi,IZVééfijé;Akédeﬁiipauk"SSSR,'Seriya fizicheskéya, 1960,
o AL e oo, 10, pps 122571221 o

M

. TEXT3 f~Fpl’_Io_iiﬁg‘-iné'f-.'!7 1 which'deals with natural and gorced oscillations
- . of dielectric pendulumé,fthegau&horfnow,attempts 1o establish‘a_qualita-
- Yive relatibnship’betweéﬂﬁthésé”phenqména.and the polarization of the di-
. electric.jThe‘experiméntsfwengmade by the method descrived in Ref. 1. :

- Pig. 1 shOvs'fordedjpendulum oscillations &8 a function of the. strengih
r‘ofvan,alternatiggmfielafbr the case where sheeis of the X-cut of Rochelle

:g,saitvc:ystala‘werg?uséd;aa,thijéotive element of the pendulum. This indi-
__”;‘catésa_mgrkqd.dependanoefof-thedscillation amplitude on the polarization
. of .%he sample. The_iunotion'Aé - AO(E) ghown in Fige 1 corregponds to the

i '-fifﬁnctiOnJP g,r(ﬁg)ifépriezoeleotric gubstances. The relationship petween

5 - the ﬁendulum'oacillatiqn'and fhé_polarization of the sample and jts domain . .
:l  /ff Cafd e SRR B B '

X R . e
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" Ogcillations of Dielectric Pendulums and . 8/048 60/024/010/012/033
Polarization of Ferroelectrios S 'BO13/B063 S

“structure is also confirmed by Fig. 2. Therefrom it may be seen that the -
‘ogoillation amplitude of the pendulum decreases with a decrease of the
- polarization produced by the application of .a.oconstant field, and that
- 'pragtically no oscillations occur any longer when the domain structure
‘is-entirely "compressed".: Furthermore, the author made experiments with
* a'barium titanate pendulum, which was placed in a vacuum. Vhen an alternat-
"'ing field was applied, the pendulum osoillations were found to be sub- -
- jeot to the same rules as hold in the air. The author thanks §. V. Rozhkov.
- “and A, Yu. Kurkovskiy for their assistance in"his experiments. The present .
~ paper was read at the Third Conference cn Piezoelectricity, which took
" _place in Moscow from January 25 to 30, 1960. There are 2 figures and
'3 Soviet references. . = .~ . .

o ASSOCIATION: . Inatitut kristallografil Akademii neuk SSSR L
T SRR § 1be of Cryste r of the Academy of Sciences
~___UssR) - '

.f‘¢afdj2/2 .7:;‘
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. AUTHORS: '

Gurevich, V. M. and Zheludev, I. S.

The Ferroelectric. Pfogertie‘g\ £ Tfiglzcine ” Sulfate'(\
Monocrystals in ‘the Frequency Range of 0.01 = 30 cps

- PERTODICAL: Izvestiya Akademii mauk 8SSR. Seriya ¢izicheskaya, 1960,

v01.:_.24',‘ NO.11 ' PP 1342 -—1346

PEXT: The present ;Sapéi'-;ié”é,i-'aprodu'cti'on' of a lecture delivered on the

3rd Conference on Ferroelectricity, which took.place in Moscow from

January 25 to 50, 1960. In an earlier paper (Ref.1) the authors ‘investi- .
- gated triglycine sulfate (T(_}s)'monoc_rystala:at_ very low frequencies, es-

pecially 0.01 cps, and found anomalous hysteresis loops. Now investiga-

\

- 'tions are ‘being continued on an improved apparatus with photographic re-

- ‘eording of the hysteresis loops, and the range Va8 extended to 50 cps.

- 1% was possible to show that ihe anomalies may be observed not only at
“'yery low frequencies, but in the entire range investigated. A block dia-

.. ‘gram of .the 'experiméntal-arrangement is shown in Fig.1. The arrangement

o Q@iifgrg from the usual types by the fact that an alternating sinusoidal
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‘Thé Ferroelectric Properties ofrT;iéliéihe”"" }E&ﬁ 60/024/011/010/036. ©
- Sulfate Monocrystals in the Frequency Range  B006/B056 : -
900401 = 50 0ps. .o o '

.. .voltage had been applied to the sample and that an inertialess oscillo- -
- .-8cope was used as an indicator. The hysteresis loops (Fig.2) confirmed
- the frequenoy and E-dependency of the coercive force of TGS crystals,
“which had already been found to exist in Ref.1. The quantitative condi-
_ .-tions-may be seen from Fig.3. As the hysteresis loopa become broader
.~ With. increasing voltage, this means that also the logssea increase with E.
.. - Fig.4 shows this (tan & is shown as a function of E and temperature),
. "Fig.6 shows the temperature dependence of £ and the polarization Py at

S | 06' cps, of the latter measurements are compared with the values from
'Ref.6 (Curve 3), Fig.T shows the influence exerted by frequency and
. field strength upon ‘the shape of the hysteresis loops. The authors
~ thank I, V. Gavrilova and M. F. Koldobskaya ' for the TGS crystals and
.+ _I. 8, Rez for discussions. There are | figures and 6 references:.
T TovIetand 5 Us.

. ASSOCIATION:. Institut kristallografii Akademii nauk SSSR (Institute of .

- Crystall'ogrgph‘jf'-of the Academy of Sciences USSR)
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E'Lj;,/;AUTHORS.,i,,vJMamonov, Y. I. and Zheludev, I. s, o >\ e
T TITLE' . 'Some Special Ptopertiea of Sei nettoaleatrio Materials'y BRI ‘
o , - and Ferromagnetic Toroids '{ith Rectamar ﬁ?steres s / -
S ~~.mmp% v

'f‘PERIODICAL' EIzvestiya Meadenid nauk 8SSR. Seriya fizicheskaya,'
‘ 1960, Vol. 24, No. 11, pp 1421 - 1425 -

I TEXT . This is the reproduction of a lecture delivered at the_m;m___
+" " gonference .on Ferroelectricit .which took" place ‘in Moscow from’ ' v
— January 25 - to 30, 1960. The paper under consideration gives results
" concerning the polarity reversal characteristics. Details relative to
‘hysteresis. are first dealt with.. Fig., 1 shows a loop recorded oscillo- \
. graphically and e xhibiting the characteristic time marks, type, and
- .position of which allow the rates of polarity or magnetic reversal to
" ‘pe inferred. The polarization (magnetization{ of seignettoelectric

(ferromagnetic) elements ie much quicker in the vertical part of the
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" Some: Special Properties of Seignetto— . s/o4s 60/024/011/051/036 BRI
electric Materials and Ferromagnetic - B0OO6 B060 A

o v'l‘oroids With Rectangular Hysteresis Loop

loop than in the horizontal one: The commercial use of such elements .
“requires the ‘quickest switchlng possible; here the switching regulation .
. principle is‘a pulsed one. Fig. 2 shows the signals of the switching
of ‘such elements. The’ study also covered the switching duration-
. ias a functlon of the field ' strength applied. Fig. 3 showsT and 1/c
. as. functions of H and E. 1/17 = }L(E-E and for seignettoelectric

T materials. 1/17 (1/5)(5 B, )’ where/bis the domain mobility coeffi-

gclent and’Sis the switohing ‘coefficient; both of the coefficients
. are dependent upon the physical and chemical perameters of the material. -
© 7 Measurement data of .various: ‘specimens are compiled in a table. The . . .
~ - final discussion. comprises some details concerning losses (1ine losses, A
-~ .losses due to piezoeffect and. electrostriction or eddy currents and -
- magnetostriction,. respectlvely; losses due to relaxation procesaes).
. There are 3 figures, 1 table, and 4 references: 2 Soviet and 2'US.

. ASSOCIATION. Institut: kristallografii Akademii nauk SSSR . S -
(Inzt)ltute of Crxstallography of the Academy of Sciencee R ;
USS i T
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"~ Comaon and Differ»ntiating Aspects in . s8/048 60/024/011/055/036
‘AntisymmetTy, Magnetic Symmetry, and 8006 B060

:'3=f' Total Symmetry

~-operations for magnetic properties waa made use ‘of in this oonnection.
" ‘Methods and difficulties involved by this generalization are discussed

‘and compared,- from the group-theoretical point of view, with the _
“generalizations for the desoription of antisymmetry. Tho relationships

'VV-'isymmetry are discussed and compiled in a table. The vector and tensor

. existing between antisymmetry operations and operations of total - /

"‘representations of some total ‘symmetry groups are discussed and the
. generalizations in total symmetry are considered, It is finally pointed
. out - that the latter can be successfully used for describing the
. symmetry and the special properties of pyro-, seignetto-, and anti-
-seignettoelectric materiala. There are 1 figure, 1 table, and 11 Soviet
‘;references.,, : B :

: ;ASSOCIATION"'VInstitut kristallografii Akademii nauk 35SR

Ingtitute of Cr_ratallography of the Aoademy of Sciences B

R
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ZHELUDEV, I. 8.

" Doc Phys-Math Sci - (diss) "Several electrical properties of

" ‘erystals. Pyro-, piezo-, and ferroelectric crystals in view
~of their symmetry." -Moscow, 1961. 19 pp; (Moscow State Univ

. imeni M. V. Lomonosov, Physics Faculty); 150 copies;free; (KL,

"~ 9-61 sup, 217); list of author's works at end of text (24 entries)
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“bbser?ed,oonsiéting_in‘a‘dimination'offluminesoenoe on the applioation_of,r
. the reverse olectric field to the layers on radiation the_denaity”of the .
: sﬁrfacé.charge remained practically unchangeds 1.0, the indicated pffect is .
2 to n, E3 ‘ ore 1 $o obtain and
_visualize the,latent'image on ZnS-Cu layers according to the above-mentioned
_,methoda"Activated:ZnS'powder‘was:dispersed in an aloohol solution of poly-
e vinylbutyralg“'Thevlayers;‘which were'approximately 100, thick and coated on
1rpaper,“were-subjected to_afcorqna dischargse and expoaed‘through a negative
£ilm;v-A’standard incandes"ent"bnlb,-whereﬁlﬁm = 850°K§ gerved &8 the light
source., The use of ‘1ight filters permitted the layer to be exposed in dif-
'-"errentTSpectral'regions,V:The 1atent imege was visualized by applying g re-
© . verse electrie field to the exposed layezrs “In this way imeges could be ob-
tained in the near infrared region for 11 e At present, the sensito- »
_'matric,aspeqts of this prbceea,:ﬁhe redolving power of the layer, and other .
‘Characteristios are being,inwestigated. The authors also emphaaize'that.the
‘process gtudied by’them’ia.baéioally diffe;ent from the photographic proceaa o -
) desoribed bY H,Kallmann and Jo Rennert (Ref. 2@ J.Opt.Soo.America, 1958, 48;§L,€$
- 812), I,Ns Orlov and A.M.Bonch-Bruycvich are thanked for their helPe Coet
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: _:_1 Soviet and 1 non-Soviet~bloc reference. * °3<o<1‘hel‘e e 2 ?eferencess
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iAs USSR) T s allosraf11 AN Sos3 (Institute of Crystallography -
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: v 5/%70/61/006/004/005/007
9, mo (/33/, m mz) E032/E314
f—AUTHORS-'i Fotchenkov. A A., ‘Zheludev, I.S. and Zaytsava. M, P.

'VTITLE: : Electrostrlction of Single Crystals of Rochelle
o o Salt ;

‘PERIODICAL':‘ Kristallografiya, 1961 Vol. 6, No. 4,
: pp-'576 - 58 =

TEXT:. - In distznction to linear dielectrics (Ref..l -
. Fotchenkov and Zheludev = Kristallografiya, 1958, Vols 3,
" Nos 3, pps 308-314)" ferroelectrics exhibit a much greater

‘electrostriction effect. Up to now, the electrostriction

- coefficients of ferroelectrim have been largely measured by

7Mag. 1959, Vol.: 4, No: 39, pp. 359-370), G. Schmidt (Ref. 10 -

- Physik,,1956 145, ppi- 53k~ 542° Ref.. 12 - Naturwissen-
’schaften, 1958, Vol. 45, No. 1, PPs 8-9) are said to have

been the first to determine the ‘electrostriction coefficients

of barium titanate by direct measurement of the deformation

- which appears unaer the action of an electric field. In

- previous- work, the electrostriction coefficients were determined

indirect methods. .Allsopp:and Gibbs: (Ref. 11 - Philos. :;f(\\

APPROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R002064710011-9"



’ , 25893 : o :
G e $/070/61/006/004/005/007
" Electrostriction of ‘voes 'E032/E314 :
“from the relation between the deformation of the specimen and
the qqnareAofvtheZSpontaneous polarisation. No account was
taken of the effects due to the reorientation of the domains

in the electric tields.. The present authors define the
electrostrictional deformation of ferroelectrics as the

" deformation which is proportional to the square of the ola¢tri¢‘

field independently of the mechanism giving rise to the
deformation. The apparatus.described by the first of the .
_-present authors. in Ref: 13 (Kristallografiya, 1957, Vol. 2,
“No. 5, pp.:653 - 657) has been used to carry out a detailed
study of the electrostriction properties of Rochelle salt.
Particular attention was paid.to electrostrictional deformation
due to reorientation in the domain structure. In the present
‘work, the degree of polarization of Rochelle-salt specimens
and their phase-transition temperature were controlled with
the aid of the hysteresis loop obtained in the'usual way":
The Rochelle-salt specimens (5 x 10 x 20 mm along the X, Y
and Z axis) were placed in a thermostated crystal holder
lescribed by the first of the: present authors (Ref. 14 -

‘gggg:’cg}éoggfiya‘,_-195_0,'131{‘0;.‘:5,’Né. 3+ ppe 415 - B19).

i :
B ANEEA | M B T N 1
L3I REE AT
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"‘;deformation of the Specimen was measured at twice the frequency

2589
: : : 5/070/61/006/004/005/007
Electrostriction Of see e '“ - ‘ EOBZ/ESIQ

H'The electrodes were in the form of silver foils and the

of the applied sinusoidal voltage. Fig. 2 shows the dependence

of .the electrostriction of a Rochelle-salt specimen (X section)

- on the wagnitude of the spplied electric field (V/cm) at

- 600 kc/s and” T = 22 °C, The thickness of the specimen

was ‘2 mm. = Curve ‘1 shows .the electrostrictional deformation
11» and Curve 2 the electrostriction coefficient ry; *

Fig. 3 shows the dependence of the electrostriction coefficient
11 for Rochelle salt as a function of a (constant)

‘polarizing field (V/cm) with ~E. = 140 V/em and T = 12 °C .
Consideration of this figure shows that even small constant

- fields remove from the polarization reversal process a large

- fraction of the domains. A comparison is then made between
the electrostriction coefficient Rll for Rochelle salt

~and the coafficient Q,, as reported by Mason (Ref. 2 - Piezo-

- electric Crystals and 11Their Application in Ultra-acoustics,

Izd., 1L, M '
‘ C:gd A0, M oscow 1952)
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Electrostriction of sese ~ 'E032/E31% R

. The two coefficients are related by:
B ) - : g c Ll2
)4

W L S A .
o By = (e /¥
‘whe‘r,e eil"?-is the fdiéledtric cbx’zsi;éﬂt. It was found that
with E_ = 380 V/em, ';ii = 160 . For the same field n
R); == 0.07 x"10'6:cessfand-hence,/qll & 430 x 102, This
‘is greater by a factor of 5 than the value reported by Wood
.and Mason. ' It is stated that .the discrepancy may be due to

some unknown errors in the results of Wood and Mason, who
measured the spontaneous polarisation from the hysteresis
loops while the spontaneous deformation was measured in the
polydomain state. Fig. 4 shows the temperature dependence
(heating) of the electrostrictional deformation of Rochelle
salt (X section) for different values of the alternmating

. field (Curve 1 - E_= 110 V/em; Curve 2 - E_ = 90 V/cm;

" ‘Curve 3 - E_= 70 V/ecm). The traces on the right were obtained

-~ Card 479
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’ Electrostriction of sess 'f- - E032/E31

' with "Ba = 110 V/cm, temperaturea ‘are indicated below the

:'loops. Finally, Fig. 5 shows the temperature dependence of

R,,, calculated from the data shown in Fig. 4 (Curves 1, 2

and-3 correspond to E._ = 110, 90 and 70 V/cm, respectively).

" structure in an electric field. A schematic representation

- The general conclusion is that all the relationships obtained
~can-be explained on: ‘the basis of the behaviour of the domain

"~ of the deformation of a- ferroelectric in. an alternating
vv-electrlc field is shown in Fig: 1, in which Curve 1 shows the R

- applied field and Curve 2 the deformation as a function of time. N -
The diagrams below ‘the graphs illutrate the mechanism of the -
"‘deformation of the crystal and the domain-reorientation

process. . Acknowledgments to I.M. Sil'vestrova and N
" Le.A. Skopina for carrying out the experlments. i 7 - B
" There are 5 f1gures and 15 references: 8 Soviet and .

7 non-Soviet. The .four ‘latest English-language references
" quoted are:  Ref, 3 - W.P. Mason - Phys. Rev., 74, 1131-1147,

. 1948; Ref. 5 - M,E. Caspari, W.J. Merz - Phys. Rev., 80,

'1082-1089, 1950- Ref. 7 - W.H. Bond W.P. Mason and

»Card 5/9
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’Electrostriction of ceee E032/E51 ’

H. J. ‘McSkimin - Phys.»Rev., 82 442 1951:
"© Ref.>11 - A.H. Allsopp. D F. Gibbs ~ Philos. Mag.° 4 39,
.- 359-370, 1959-‘ :
& ASSOCIATION.f Institut fiziki Sibirskogo otdeleniya AN SSSR
- (Institute of Physics of the Siberian Branch
: of the AS USSR) :
" Institut kristallografii AN SSSR (Institute of‘
 Crystallography of the AS USSR) :

 SUBMITTED: Vg:-January 9, 1960
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. AUTHORS' fVZHelﬁdevgkIas,;'Fiiimonovg A.A., Yurin, V.A, -and .
R .'-H-————omany,uk‘ NaAu:: . . - o

ﬂ,,:TITLE;? ;,'The‘bbser§ation of the domain structure of ferro-
T ~electric crystals by means of electroluminescent - =
Vmaterrivalg . B - o 7 |
,_PERIODICALS1Kristé110‘grai‘iyé,’1961,,Volu(;9 No.5, op.676-680
IR 4+ 1 plate SRR DR . L
- TEXTs Aibasigally,néw méthOd'of,showing up the domain . =

. structure of .a ferroelectric has been tried out. Tt consists in .~

“using a paste of ZnS in a silicone oil spread on one surface of a ' °

“plate of the crystal cut perpendicular to the ferrvelectric axis.

~An ‘electrode 1is applied to the opposite surface and a transparent

‘il electrode is firmly pressed down on to the luminescent paste. A
i 'glass -plate coated with 5n0, will serve as the latter., When an.

-7 alternating voltage is applied across the assembly the field
‘.. divides itself between the two layers inversely as the dielectric

- .constants, A frequency below 1 kc/s was used, higher frequencies

7 giving too much heating. A constant field can be applied to hold
“‘the domain structure fixed. The pelarization of the domains’ then

card 1/2
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_The_observation;of‘the dohgln coo 8/070/61/006/005/003/011

V:H”- S - o . ‘ ElBJ/ES6O

. adds and’ aubtracts from the alternating field and at the optimum

. value regions oppositely polarized can be seen as light and dark.

" The method has been successfully tried for specimens of triglycine

sulphate and guanidine aluminium sulphate. Specimens with the
domain structure stabilised by irradiation with gamma-rays have

. been preferredu . These have a very large hysteresis for the _ :

. reversal of the polarization of the domains and are not so o ’
disturbed by the applied voltage as other specimens. The resolving .
power_is poor..  There are 5 figures and 18 references:

7..'13 Soviet and. 5 nonfSovxetu . The English-language references read :

©“"as follows: Ref.ls W. I. Merz. Phys. Rev.,, 95, 3, 690, 1954;

.~ Ref.,8: H, Toyoda, S, Waku, H, Hirabayashi, J. Phys. Soc. Japan, .

o0 1k, 8, 1003, 19593 Refo98'Ga L. Pearson, W, L, Feldman. Bull,Amer, .
.V}V,Phys. Socq, 7y 336, 1958 y ' ‘ :

  'ASSOCIATION3 JfInstitut kriatallogrnfit AN SSSﬁ
e J,v(Institute of- Crystallograph/ AS USSR)

'f f,suemwrzm ,:March 11, 1961
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s o Anomaloua conductance in the phase transition region and '
- anisotropic conductance of triglycinefluoberyllate single
crystals. Kristallografiia _6 00.51778-779 . S~0 161,

(Fluoberyllate—-Electric proparties)
(Glyoine) o
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AUTHORS: . Yurin, V,A,, Baberkin, A.S., Zheludevl.1!§1
-~ "TITLE:. “'The influence of Y-radiation on ferroelectric S
B - properties of crystals of guanidine (aminomethanamidine)
-~ ~aluminium sulphate: ‘ _ : - o
PERIODICAL: Kristallografiya, v.7, no.,l, 1962, 147-150
TEXT: Preliminary results are presented of an investigation of
the influence of Y-radiation on the ferroelectric property of a
single ferroelectric crystal of guanidine aluminium sulphate
_(GAS) C(NHp)3A1(SO04)p°6H0. ' The sample was placed in a
holder with elactrodes and arranged so that its hysterasis loop
could be directly observed during the exposure (carried out at
room temperature),  The exposure of a non-polarized sample
caused its normal single hysteresis loop to change gradually into
a double loop (see Fig.l a, 6). The critical field Ecr
increased proportionally with the dose of radiation, ~ At the same
time the coercive field Egger increased in both halves of the -
double loop. If the exposure was carried out after applying to
the sample a constant field E-  greater than its saturation

- Card 1/2
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' " : s/070/62/oo7/001/019/024
'The influence of YHradiation e E039/E435

" field Egat (i.e.vsingle domain condition) then, after 1rradiation‘
and removal of E=., instead of a ‘double hysteresis loop there was
a single displaced loop (Fig.18). - The displacement field Edis

- also increased proportionately with radiation dose. The:
‘direction of displacement was opposite to that of the external’

" field Ea . -~ No noticeable ‘increase in saturated polarisation

- Pgat was observed up to.the maximum dose applied (80 Mr),

L There are 2 figures, ‘ :

‘ ;V.A_SS_OCIIIATION: Institut kristallografii AN SSSR
RO - (Institute of Crystallography AS USSR)

' SUBMITTED: July 14, 1961
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There are 7 figures, _ : _
fstallograrii AN sssn ,
. {(Inqtitute’ of Crystallography As USSR)
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e BT R E132/E460 o
AUTHORS : - ~ Zheludev, 1.5¢s Lelekov, V.S.

L LTITLE: - The converse : ﬁi@qz'oiéfféct in Z-cut crystals of

: -.‘guanidinq 'aluminium»sulphaf_e (GAS)

’»PERIODICAL:uKristallografiya; v.,7, NO.3y 1962, 463-465 :
,TBXT:‘JgNormally; the direct mqaburement of the piezOelectric‘_ R
coefficients in the regime of the cdnversé,piczoelectric effect,is‘\/'
extremelyfrate but in thefcase,of GAS it happens to be possible. .. 7
The modulation interferometrywdescribed by G.S.Gorelik (Dokl. ’
AN sssn..v.as;_no.k, 1952, 549) and I;L.Bershteyn-(nokl; AN SSSR,
v,.94, no.&,;l?ﬁ%,ﬂ6i5);ik.u3ed. Periodic displacements down to :
amplitudes of 0.05 A cqn[be,measured at 20 to 26000 c/s over a 8
- temperature interval,ofaazo to +100°c“corresponding to an accuracy

_ in the piezomoduli of 0,5 to 1%, 43 for GAS has been measured
for polarizing‘fiéldu'upjto 60 kV/cm a 900 c¢/s. Typical curves
_ for unipolar and non-unipolar specimens of z-cut GAS are given.
"It was pbssible,to_meaSurePthe'field,Which would be required to

give a,noﬁfpolarqcrystal;a,polarizationequnl to that produced
'spontaneously]-‘thisﬁfidld i§:270‘kV/cm and corresponds to a
UCard'l/z' ‘ R R L ) -
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i . The converse piezoerfect .;;,.~' | . E132/E460

3/070/62/007/003/021/026

4

»',fapontaneous polarization ot‘ 0 33 x 10~ 6 coul /em? in good agreement
‘with'values: obtained from the hysteresis loop, There is 1 figure.

' ‘LAbstracter'a note:. The substance is stated to be guanidine - /
aluminium sulphate - _GAS“but"it'.is probable that the hydrate . B .
GASH is meant.J T T o . T

[ ASSQCIATION:ﬂAfInstltut kristallografii AN SSSR
Sl ;_.(Institute ‘of Crystallography AS USSR)

'1SUBMITTED:fl;z'September 26 1961 B
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' o 5/070/62/007/004/C07/016 BN
" AUTHORS:  Zheludev, I.S., Tagiyeva, M.M. " TR
A } Col - W;" . . . - ' . 3
f;TITLE:_ ﬁ The electrical polarization of pyroelectric crystals . -

T on isotropic compression (or oxtension)
~/ PERIODICAL: Kfistallogrqfiya,.v.?,'no.h,-1962;'589-592

- TEXT: . The‘piezoelectrig‘moduli}for hyarostatic compression or

.- extension dpyq, have boen measured for crystals of tourmaline,
'+ potassium tarzrate;'lithium sulphate and ramnose, From these R
" values the spontanetus polarization has been calculated. The -~ =
i  dependence of the utipolarity of X-cut specimens of Rochelle salt
.. on area has been stidgied. ~The specimens, cut into plates R
 pegpendicular to th ‘pyroelectric axes, were compressed by

. gagieous Np from a cylinder, earthed and then, after release of
jith";ptegsure; the_ch' ges generated were measured by an
ggeléptrometer,"fA thétmocouple measured the temperature of the

" spetimens. The accuracy was about 4%, Temperature changes are -
;Zconsidered'not7to affect the measurements.  The spontaneous ‘

. polarization 'Po. is calculated from the formula . .

Polszs = 811 = S22 =2012) = dnydr

S A I ]
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Where s;i are the compliamce censenos. - .. e
L care. Pliance constants, ' Expo; ta rme, :
’2513._9: Rochelle salt of different arE::i::;‘t:h:":;e:ig: .
A ) b . c

the plate The uni i
. polarity .
and does not become small :y:

The ie;l‘.’c‘tfiéavl;f‘lv)'o'lérizfaf:'ibn .

iy _ is e 6 " The unipolari o
lonaln structurs of the crystals.  There are 2 figmenc ars Peipr. U
,A§§op;A¢10N::Institut‘kr;stallografii AN SSSp ; BRI

(;n’tit“?§‘°f Crystallography AS USSR)
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"."AUTHORS : 4i;?helddev;HI.S{;;xikhgmirova; N.A.,iFridkin; V}M;' '
«TITLEé -'_7>The”ferroelectric1propertiés of triglycine sulphate -
SN S under high hydrqs atic pressure . : -
pERIon;c,xL:::K;is,”tauﬁqgfafiygf, v7. ‘no.5, 1962, 795-797 R .

;1'TEXT;f~;The{conductivity and férroelectric'properties of crystals "'v//j
,otjtriglyCine"sulphate have been measured under hydrostatic- = V.
S ressures‘of.up to 25000 atm,  The pressure was applied in a - /{f
f‘Multiplicr, isopentane being used to transmit .the pressure, ‘which . _
L was. measured with a manganin resistance manometer to an accuracy . -
- of 100 kg/cm2 . The temperature was controlled.-to 1°C and the 3
‘hysteresis loop at 50 ¢/s was recorded together with the
susceptibility at 800 c/s.  With increasing

v ospheric pressure, The reverse
.eurrent increased by a factor of about 2 and the Curie A
... temperature rose by 1.6 x 10-3 °C/atm. . The results show that at

~Card1/2- o T o Lo - L
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